INTRODUCTION
Alcohol (ethyl alcohol or ethanol) is most extensively used psychotropic and anxiolytic drug in industrialised world. 1 It is the most annihilating agent which is responsible for 4% worldwide deaths. 2 Prenatal development comprises series of genetic and epigenetic events that transform unspecified central nervous system to a well-developed complex system that processes information and plans action. 3 Maternal exposure to exogenous agents disrupts such complex developmental processes resulting in anomalies. 3 In 1968, Lemoine and colleagues identified a syndrome of birth defects with small head size, indistinct philtrum, narrow upper lip, low nose bridge and small brain size in infants of alcoholic mothers. 4 Children suffering from fetal alcohol syndrome (FAS) are mentally and developmentally retarded. 4 In pregnancy, amniotic fluid acts as a reservoir for ethanol storage. 5 Prevalent evidence suggests that neurodevelopmental pathogenesis of ethanol is due to inhibition of L1 adhesion molecule, production of free radicals 6 and by inhibiting expression of Pax6 gene. 7 Peng et al. observed reduced expression (90%) of Pax6 gene in Xenopus embryo exposed to only 0.3% ethanol concentration, resulting in microcephaly and growth retardation in it. 7 Moreover, Pax6 gene encoded protein is responsible for expression of L1 cell adhesion gene. 8 So, ethanol exerts its teratogenic effects through direct inhibition of L1 adhesion molecule or through inhibition of Pax6 gene encoded expression of L1 cell adhesion gene. Similarly, in experiments involving overexpression of Pax6 transcription factor to alcohol exposed fetal radial glial cell cultures resulted in proliferation of neurons. 9 Pax6 expression is required for normal ocular, 10 neural, 11 and pancreatic development, 12 as well as development of dorsoventral axis of pituitary gland. 13 Anterior pituitary gland develops from Rathke's pouch. Multiple intrinsic and extrinsic signalling molecules like BMP2 and fgf8 affect pituitary organogenesis including the pattern of appearance of different anterior pituitary cell types. 14 Pax6 transcripts show dorsal high to ventral low expression pattern in Rathke's pouch. Normal Pax6 expression is required for controlling the established boundaries of somatotrophs, lactotrophs and thyrotrophs. 15 In the absence of Pax6, there is dorsal expansion of transcriptional determinants of ventral cell types such as thyrotrophs and gonadotrophs which increase in number and; dorsal cell types such as somatotrophs and lactotrophs decrease in number. 15 It is known that ethanol exposure during intrauterine life leads to growth retardation but whether this effect is quantitative in terms of cell count of pars distalis was not investigated previously.
The objective of this study was to determine the effects of prenatal administration of ethanol on cell count in pars distalis of pituitary gland in the rat pups.
METHODOLOGY
This experimental study was carried out at Department of Anatomy, College of Physicians and Surgeons Pakistan, Regional Centre, Islamabad, Pakistan, from April 2014 to April 2015. For breeding, 16 female and four male Sprague Dawley rats of ages 70 to 120 days were obtained by random sampling method from National Institute of Health (NIH), Islamabad. Rats with some physical deformity or disease were excluded from the research. Nulliparous female rats were numbered and weighed. Male rats were introduced into the cages for mating. Vaginal smears were collected every morning between 07:00 and 09: 00 AM. Pregnancy was diagnosed by presence of spermatozoa in vaginal smears ( Figure 1 ).
Pregnant female rats were divided equally into control group (A) and experimental group (B), and shifted to numbered cages keeping one female rat in one cage. Group B was injected intraperitoneally with 20% ethanol solution in normal saline at a dose of 4.44 ml/kg/day, 15 while group A was injected intraperitoneally with equal volume of normal saline from G10 to G18. Both groups were exposed to the same environment, i.e., 12-hour light-dark cycle, controlled humidity, temperature, and free access to standard laboratory rat food and drinking water. Twenty percent solution of ethanol was prepared using 100% ethanol and normal saline. A 10-ml syringe with 24G needle was used for intraperitoneal injection. When pups were 5 days old, male pups were selected for the experiment. They were observed for their activities and any gross deformities. Their body weights were recorded using precise digital scale and lengths were measured by measuring length of thread extended from vertex to the start point of tail.
Rat pups were euthanised by chloroform inhalation. Skulls were immediately removed and pituitaries were taken out to minimise postmortem changes. Skin of the skull was removed and frontal and parietal bones were cut at their posterior, lateral and anterior margins. The thin bone flap was reflected laterally and brain was exposed.
Brain was lifted at its anterior end and reflected posteriorly by cutting optic nerves and pituitary stalk. This exposed the pituitary gland lying in Sella turcica. Stereomicroscope was used for fine dissection. As the size of pituitary gland was very small for handling, so it was removed along with Sella turcica of sphenoid bone.
The specimens were then numbered according to groups and fixed in Helly's formol for 12 to 20 hours at 4°C. 16 Specimens were processed for paraffin embedding. Rat pituitary gland has disc shape with two wings of pars distalis. 17 Coronal sections were cut at 6 micrometer thickness and stained with periodic acid schiff-orange G (PAS-OG) method. 18 With this method, basophils appear magenta coloured, acidophils and red blood cells yellow, and chromophobes pale (Figures 2 and 3) . Cell count in pars distalis of pituitary gland was made at high power objective (100X). Before observing the slides, ocular of the microscope was fitted with graticule with 400 small squares to facilitate counting of cells. By using a certified graduated stage micrometer, area of the graticule was calculated to be 10,000 µ 2 . Ten equally spaced sections were selected for each animal. In each section, cell count was made using graticule in both halves of the adeno-hypophyis. Nuclei of acidophils, basophils and chromo-phobes lying within the graticule were counted and recorded. Mean cell count of the sections was made. The data was analysed statistically with the statistical package for social sciences (SPSS) computer Prenatal ethanol-induced effect on cell count of pars distalis of pituitary gland in the rat pups software programme, version 21. Student t-test was used for analysing any significant differences between the means of number of acidophils, basophils and chromophobes in the rat pups of experimental and control groups. Mean ± SD was used for continuous variables. Level of significance <0.05 was taken as significant (Table I) .
RESULTS
The mean acidophils cell count per unit area (10,000 µ 2 ) of pars distalis of pituitary gland of experimental group B was reduced from 92.65 ±8.52 in control group A to 70.19 ±11.4 in experimental group B (p <0.001). Similarly basophil count per unit area (10,000 µ 2 ) was also reduced from 34.03 ±7.9 in control group A to 27.05 ±3.9 in experimental group B (p <0.001). The mean chromophobes cell count per unit area (10,000 µ 2 ) of pars distalis of pituitary gland of experimental group B was 131.95 ±10.7; whereas, mean cell count of control group A was 104.62 ±7.62 (p <0.001). This difference in cell counts of control and experimental groups were statistically significant (Table I) .
DISCUSSION
Ingestion of ethanol during pregnancy results in abnormal fetal development in both human subjects and experimental animals. In humans, prenatal ethanol exposure causes a syndrome known as fetal alcohol syndrome.
In the present work, with the experimental protocol, high blood alcohol concentration was used via daily ethanol injections from gestational day 10 to gestational day 18, to mimic human FAS in a rat model. 15 This study has shown teratogenic effects of ethanol on the development of pars distalis of pituitary gland by affecting cell count.
Number of acidophils was most affected by the prenatal ethanol exposure during this experiment. This effect could be explained on the molecular basis of development of pars distalis of pituitary gland. Development of pituitary gland along with other organs like ocular, 10 neural, 11 and pancreatic tissue, 12 requires normal expression of Pax6 gene. Pax6 is expressed in murine and zebrafish embryonic pituitary. 7 Homozygous Pax6 mutation leads to death of mice before birth. Pax6 mutated mice had low serum growth hormone (GH) and prolactin (PRL) level during embryonic as well as postnatal life, although mRNA for these peptide hormones was present. So Pax6 affected levels of GH and PRL by affecting translational and secretory mechanism. 7 It is documented that microcephaly and growth retardation caused by ethanol ingestion depends on the dose in which it is taken during prenatal development. This effect of ethanol is produced by reducing the expression of various neural genes, of which Pax6 is the most susceptible. Just 0.3% alcohol concentration could reduce 90% of Pax6 expression. 7 Ethanol, which was given in this experiment prenatally, could have exerted its teratogenic effects through inhibiting L1 adhesion molecule either directly or through inhibiting Pax6. Reduction of Pax6 in turn would have resulted in reduction in number of acidophils in pars distalis of pituitary gland.
The basophil count in pars distalis of pituitary gland was also reduced in this experiment. This reduction in basophil count could be explained on the previous research that showed that Pax6 was required for the development of gonadotropin releasing hormone neurons. In mice with Pax6 mutation, luteinizing hormone  (LH) expressing cells are not detected in pituitary gland. 14 So, these could be the cells which were inhibited by ethanol through its inhibitory effects on Pax6.
As far as number of chromophobes was concerned, their number increased in experimental group as compared to control. Their number was significantly increased from 104.62 ±7.62 (p < 0.001) in control group to 131.95 ±10.7 in experimental group pups (p <0.001). Chromo-phobes represent a heterogeneous group including stem cells and undifferentiated progenitor cells as well as any degranulated cells present. 19 The number of chromophobes could be explained on the basis of comparative decrease in number of acidophils and basophils in experimental pups.
Limitation of the study was that expression of Pax6 could not be checked simultaneously on the ethanol exposed experimental group.
CONCLUSION
Prenatal ethanol exposure showed inhibitory effects on the development of pars distalis of pituitary gland as shown by decrease in the cell count of acidophils and basophils and increase in cell count of chromophobes. 
